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<54) yCTPOfllCTBO HJlfl PEMOHTA OECAOHblX KOJIOM1 



i. 



HjoCpCTCHHC OTHOCMIC* K yCTDOHCTBaM, njW- 

MfHflCMWM npn yciaHoBKC npo»ont4ia-ro<J)pnpo* 
b o6cajoaiX; KonoHHaji hc^thhux, raioBMX a 

BOA*HWX OOKUKHH C 11CJIMO BOCCTaJHOBJieHH* 

VcpMcnriHocni ctchox kohohh. 

WiBtcmo ycrpoHCTBO juih ycranoBXH Mera/i- 
rowccKHX iwacTupeH, cor«jp*amee janojmcHHWM 
*owxocn»w anaciMWNH cocya. cnycxacMUfi 
k Mccry noapcwcwH* xojiohhn hi ipoc*- Ha 
DOBCpXHOCTM Cannona cncuMajibRbJMH 3ajKMMa- 
mm KpcmncM MCiaJininccxHii ro^paponaHHUM 
njiacmps: Bnyrpa 3flacnwHoro cocyna b x>w- 

KOCTb flOMCmtfl B3pfelBHOH 3ap*A C DHCKXpO- 

ACTOKaiopOM. PacuwpcHHC iuiacrupa B ko/wh- 
hc ocymccTBJiacTcai npH B3pwsc aapiwaVllloy^, 
Ochobhmm HcnocrancoM Jioro ycrpoMCTBa *b- 

/WCTC* TpyJIHOCTb JXOiXKXCtHHA paBHOMCpHOrO 

pacniMpcHiu ^fuiacTupH no Bceii anHHC. 

Han6oncc,6nH3KHM no tcxhkvckom cymnoo ; 
th h floCTKracMOMy j)C3y^bTafy k npcflnaraewo- 
My sBJiarrca ycipoHciBO an« pcMOKta o6can- 
hwx Konoiw, conepxmitt nonyw unaHry c 
ynopoM. ^pMHpyioujyK) ynpyryio ronoBKy, 
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XCCCTKHM KOHyC-IiyaHCOH U yCTaHOBJlCHHblfi Ha ^,^/ 

uiTiHre Mexny yiiopoM h KOHycoM -nyaHCOHOM ■ 
nponojxbHo j^pMpoaaHHbitt nnacTwpb^ ! 2) , 

HcflociaiKOM K3B«cTHoro ycipbftcTBa . «wih^ V 
crca to, mo xcctjchh KOJryc-nyaHcoH 'npcnea-^-:- 
pKTCJibHoro pacuiicpcHiw npofloni»HO-ro<t)pHpoBaB-:v.^. 
hofo njiacrwpa bmdojwch c rnajucofi 6oKOBbfl ; -;;v,J* 
noBcpxHOCTtw. Tax oh Konyc npH pacuiHptHHM' 
. onaAKH nnacTwp* cower o6paTMMM ncpcniO 
MCTajina. B peiynwaTC xaxzua H3 BnajyiH o6- 
pajycx ABOMMwr HeaoaotMbi njiacibipa k xojioh- . 
hc. JlpyntM HeAOcrarxOM ycrpoMCTBa .*^S5ggg| 
B03MOxnocTk r 3*xnHHHBaHH« KOHya-jryai^Ha^^ 

HMUM MCaWr^fH OM ^ TpaMH ' 



1 



UcJIM0TM3O6pCIC^X WHCT ^X{5^^ 
XaiCCTBa % DCMOirT^^W)BWlUCHHC H aflCXfflOCTH^ 

cro nyicM hcxjdo«khji* MK/iMMMsaHiia b pe^ 
MOHTHpyCMOl! kojiommc KOHyca-jiyaj^iUL^ _ 
?Q Uuik nocraracioi^TCM;; <no a : y^MCTBc^^ 
ahk peMoihafota^x 3 xoaohh? coAcpxam^ 
nonyx) urranry c'ynopoM, (}K>pMHpywmy» yn 
pyryw ronoBxy, xcctkmw xoHyc-nyaHCOH m ; 
ycTaHOBJicHHUH Ha unaMfc Mexjiy ynopoM 
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KowycoM-nyanconoM npononuto- ro<t)pHpoBaHHhiH 
nnacTbipt, KOHyc-nyaHcoH BbinonHeH c nponojib- 

iHNMH KaH3DK3MH, HMdOUlMMM ncpCMCHMWH 03- 

'nj^C yBCJiiraBafoiuHHai or Menbiitero^ocHOBa- 



d npouco: pacniHpciiHfl ana/mii BKmoM3eicfl 
y^acioK KOHyca, na KoropoM yron o6pa3yiouiCH 
KanasoK BODpacracT no 35-40°. BnajiHHb! iuiac- 
rwp^S. ynpaB/iaeMbie ithm yMaciKOM, ■ peaKO f£ ? ; 

:> " -rii^ukji vrnoM na3DblB3- - ■ 



YoonWMy. n P H ,TOM.> M «yn^nn,cTH- 5 . ^o^BawTc- „ no* 

.'^fKaiaBOK y 6ontuioro ocHOMHiw.tic.oHyca-nyaH^ -^ .^npHTOnMT .Kf Boa«HKHOBeHMio MeKoiiiaK 
^; : ;%;'coHa^cbCTaBn«eT 35-40 

Ha^'<J>Hr£ 1 ..3o6pa*eiio* 
£' V ' nopTnoM.noJibxceHHM. o6uihh 



. ycTpOHCTBO Win JitMunia . .* J . 

A ep*HT ^opMHpywmyw ynpyryw^onoBKyM, v v 
^mecTKMH; KOHycnyancoH 2. H ; nonyio|iinaHry 3. 
-"Cnvocacrai i ycTpoficrBO b CKBJWHHyLKlMecty 

HapyuJCHH* Konomai ua iwcoaio-KOMnpeccop- 
. Hbix hjim 6ypHnMibi< rpy6ax 4 BMecreJc MCiaji- 

J1HHCCKHM lUiaCTbipCM 5, KOTOpblH OJ1HHM [ KOH- 

iiom onHpercB ua KOHyc nyancoH 2, a ot occ 
Boro ncpeMcmciiMH BPcpx ynep*nBaeTCB yno- 



V/ JKCUepHMCMlOJIDnw . 

no^wa' o6pa3yiou 1 eH KaiiaBOK )1 • KonycarfiyaH- 
cona 2 aiiawrenbHO bahhct H a KaqccTBO pacujH j 
- pcHiw ruiacTbipB m oceBoe ycmiHe npoxoxfte 
hhh KOHyca-nyaHCOiia. Yron mmtm .o6pa 3 yio- ! ; > 
20 meft Me«ec 35° «e naer hjih nsei HC3HaMHTCJlb- ... 
„o€ yBcnvweHHe npoxonnoro xutaMCTpa . nnacibi- 
pfl a yron nom>e M a oCpaiywuicft Ooiice. 40 ; . 
seflct k 3«aqMTcnbKOMy yBCiivweHMK) hcoGxoah- 
mmx occbwx ycmiHH juih npoxorcJKHHH Konyca- 
nyaHCOKa h yxynwenmo KaMecrBa paciuHpeHHH. 
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pOM 6. 

Kcctkhh Konyc ityaHcoH 2 npencTaBJiHeT co- 
6oh ycc«HHbifi Koiryc (+Mr. 6), ua 60KOBOH bcjihkhhc vrna noa*eMa o6pa 3 yioiucH.Ka - 

AMaMerp yBenHMHBatrcji no onioiuenHK) k flHa- 
MCipy KOHyca ua 6-7 mm b 146 h no 8-9 mm 
o6camHbix rpy6ax. 3ro no3BonaeT cooibctctbch- 
^v.HO .yMCHbUiKifc muMcrp ycrpoHCTB flflH; pacuiMpc- 
|^HH^£npoflbnbHo-ro^ a -V-..- 

, V 3WWT'noBbicmk HajieacHocTb hx paSoTbi: npH 



pa 5. : Yron HaKJiowa o6pa3yKJiucM ; KawaBOK 7, 
cocrasnHwiuim 9-12°, yBtJiMMHsaercfl no 35- 
40° y 6onbiucro ocHOBamw Koiiyca. Pannyc 

K3H3BOK nCpCMCHIIMH. Y MdlbUJCrO OCHOBailKB 

(<J>Hr. 3), KOHiJmrypauHH KOioporo noBTopfleT • . 
BHyipcHHHH KOirryp nnacTbipa, oh : paBtkJpaflH- £?: 
ycy BnanHH nnadbipfl, a aawM* yBenHTOBacTCH, 
HanpHMep, ann .KOHyca-nyaHCOHa, npHMCHSCMO> 
ro nnfl peMOirra 146 mm o6cajuiwx KonoH}!^ . 
pannyc KaiiasoK y MCHbiuero ocHOBaHHflj: 
cocrasnHCT 11 mm, b cpcnueM ccqcHHHV(4)nr.4) 
16 mm, y 6onbuicro oaiOBaHHn Konyca^r. 
• 28 mm- (4>Hr. 5) . - j- a • ' 

YcraHOBKa nnacrups b xonoHHc o6canHbix 
ipy6 ocymecTBJiBcrc« nyttM n poi flrHBajwH ie- 
pc3 Hero xcdKoro KOHyca-nyaHCOHa 2 4>op- 
MMpyiomcM ronoBhH 1 (<})Hr. 2). 

B Hawic, b 6c3onopHOM .(<J>ht. 3) h laciro- 

HO B OBOpHOM J (4)HT. 4 H 5) pCXKM^ JWCUIH- , 
uitrtru-3<riT .: 
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40 
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pacuDipcHHH nnacTbipH rnanKHM KonycoM c 
yrnoM noni»cMa oGpasyioiueM b 9-12 f KaK 
aio npiowTO b 'npoTomne, npoxonnoH pmMcip 
cooiBCTCTBycT njuMCTpy KOHyca-nyaHCOHa. 

OopMyJia H306pCTCHH« 
YcTpOHCTBO XU1H pCMOHT3 OOCaCWblX KOflOHH,, 

concp)Kamcc nonyw uiraHry c ynopoM, 4>opMH- 
pywuryw ynpyryw ronoBicy, kcctkhm Konyc- 



11Y i cm nviwiw-iv..«w. -"'^ 

cc ned>opM3n>iH btuwhh GnaronapH ncpeMeraio- U1 MC " rnBUP11IfHU c 

^"pZpy 7 a,, speM- Kne, no nyrc (4>kt3- npn ,,om P- ^ • 

6ca o6pan,oro ncp*rH6a ™ » " KaLo^ y eon^o- 

npcnoiBpamacT oopasoBaHHC neno*HM0B. 3atcM yron Haioiowa uu F y 
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~: V\ rt> ociiofiaiiM» Konyca nyau^na c-;!3bjihci 
".t-liY 35-40°. • . 

* HcrOWMKH HH(}H)pM3tlHH 

fei^npmWlblC, BO^BMMMaHMC npH 3KCncplM3C 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head. 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35 o -40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows ofthe patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius ofthe grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig- 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion ofthe patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation ofthe furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of tlie grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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Fig. 6 
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